The object of this research was to use the GDL laser at the Laboratory for Laser Energetics at the University of Rochester to measure the energies of spectral transitions that would be of importance for testing the accuracy of calculations used to predict properties of plasmas found in inertial fusion experiments as well as in tokamaks and x-ray lasers.
The general method to be used for this experiment was to focus the beam from the GDL laser to a small point so as to create a laser-produced plasma of the material of interest. Light from the plasma was to be photographed with a 2.2-m grazing incidence spectrograph transported to Rochester from NIST. The region of observation was 10 -300 A.
In the initial phase of the work a series of spectrograms were made of highly ionized iron. For this a special target chamber was fabricated at NIST and interfaced to the light beam from the GDL laser. As shown in Fig. 1 , the target of pure iron was positioned in the chamber with its flat surface vertical and lying along the entrance axis of the spectrometer.
The exact position of the target was fine-tuned for optimal illumination of the spectrometer by taking a series of photographic spectra in which the target and GDL focussing lens were moved in synchronism along the axis of the focussing lens. The position of the lens relative to the target was then fine-tuned by taking a series of spectra in which only the lens was moved along its axis. In this way excitation of the plasma could be controlled so as to emphasize either the very highest stages of ionization or somewhat lower stages.
The results for iron provided valuable data for Li-like iron, Fe23+. Clearly, for these transitions the calculations are highly reliable. using these n=3-4 transitions, for which the energy levels are nearly hydrogenic, an improved ionization energy for Fees+ was determined as 2046.11k0.17 eV .
By
With all of the measure data at both low and high wavelengths an improved set of one-electron energy levels for Fe23+ was derived, as shown in Table 2 . A complete report on these data was published: "Laser-produced and tokamak spectra of lithiumlike iron, Fe23+," J. Reader, et al., J. Opt. SOC. Am. B 11,1930 Am. B 11, (1994 .
-.
After completing the observations for Li-like iron, the GDL laser was shut down for the planned upgrade to much higher energy. The 2.2-m spectrograph was shipped back to NIST.
Extensive work was undertaken to interface the NIST target chamber to the 30-cm-diameter beam of the upgraded GDL laser. The general plan of the new interface is shown in Fig. 3 . In addition to the large tubes and flanges, a new support system for the interface system was designed. The entire interface system was fabricated in the NIST shop and installed on the 2.2-m spectrometer with target chamber. The system was checked for vacuum integrity and prepared for transport to Rochester.
The NIST system is now ready for use with the upgraded GDL laser. According to information from Rochester, it is expected that this upgrade will be completed about July 1995, at which time new observations with the 2.2-m spectrometer will be undertaken. Rochester personnel regarding plans for these new observations.
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